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Why am | here instead of at SFF?

this is a connector, right?
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Right! But ...

the Problem is a System Problem that
requires a System Perspective.

Once the solution is accepted, the connector
specification will be taken to SFF.
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The Hot-Plug Problem ...

Bus Path (Media) Showing Energy Depletion on a Signal Line

Adjacent . - I Adjacent
Drive i Drive
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Is there REALLY a Problem?

Why haven’t we seen It?

... and if there is such a problem, we already fixed It!
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Touch BOTH lines of the Differential pair
AT THE SAME INSTANT

- Card Makes
-] contact here

i

-200.0M

-400.0M \
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VDVICT in Volts

ARARA AR RAN.

Victim Differential Signal

--------------%_—-----

50.00N 150.0N 250.0N 350.0N 450.0N
WFM.1 VDVICT vs. TIME in Secs



But that’s not reality ...

Select Velocity Range:

Maximum Minimum
2.0 Ft/sec 0.2
0.0240 mils/usec 0.0024

Contact Point Variation (CPV):

CPV

Minimum Maximum
1.0 mils 5.0
41.67 usec 2083.33
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The Hot-Plug Problem ...

VP

Ref

Termination

Vpl?p Vpvict
X6 X9 —_'—__|_C7 X3 ~ | c15 X0 Yo — | chap X1 volts —_'—__I_Cg X12 ‘—L__l_cz X2 S35 Term CRV
STD_Term_CRV Too2ns56x2 = ==5qpf  1002ns55x2 20pf  T002ns55x2 - ==1spt 1002ns55x2 - cFoopf  T002ns55x2 - ==50pc  T002ns55x2 —Term._
17 V+in V+out ) V+in V+out 3 V+in V+out V+in V+out o V+in V+out 15 V+in V+out 9 Vp
lcs C14 _L chdr ., -Lc8 lc
= 10pf 10pf vdhp| == Vdvict == 10pf T 10pf
P P @ volts 0.5pf @ volts P P
3 2
vn 75— V-in @v-out >0 Vin Bv-out Vin Bv-out Vin Bv-out o Vin Bv-out 3 Vin Bv-out T &
1 c1o J_ C16 | chdmn lcu 1 ca
20pf 20pf 1.5pf 20pf 20pf
I I Vnhp I VnViCt I I
= - — volts = volts = = =
) ) " Hot-plug ) )
Backplane:
Slot #1 Slot #3 Victim Card: Slot #5 Termination
VTouch
volts X1 Slot #4
SWITCH
5
+
X5 v2 f card
. SCSI_Driver car
Vsig - 5%01% amps
: i
Vcard c3
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Source: Slot #2

Hot-plugged Daughter Card:
Touching V+ first
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won | Card Makes
contact here
AOOOMW/\A/\A/\A ’)‘ Hl
Victim Differential I
Signal I Disturbance settles out
I of the 100mv band here

WFM.1 VDVICT vs. TIME in Secs
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VDVICT in Volts

Card Makes
contact here
o /\ //\ /\ /—:1 |, 3 L | [L
\/ \/ \/ \/ N |
Victim Differential
Signal

WFM.1 VDVICT vs. TIME in Secs
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The Hot-Plug Problem ...

Vplsrc Vplhp Vpvict
X6 X7 — |7 X8 vos c1s  X13 volts — | chap X2 vots —_'—__I_Cg X3 ‘—L__l_cz X9 840 Term CRV
STD_Term_CRVT110ns55x2 = ==ppp  1110ns55x2 20pf  T110ns55x2 = =qspf T110ns55x2 = cmgopf  TAI0NSSEx2 - Tmo0pr  T110ns5x2 S P-TeMM-
Vp 7 V+in i T V+in 1 5 V+n u V+in u " V+in } V+in 5P
f_ cs5 va C14 vahd = Chdr Vaviet = c8 Cl
‘—L 10pf ‘—‘ src 10pf H N T H T 10pf ‘ . 10pf H
P é volts P é volts 0-5pf é volts P P
6 111 2 16
& vn 5 vin 8 v Vin & Ve Vein & Ve Vin & v-oit 5 Vin & v-oit Vin & v-oit v &
J_ c10 J_ C16 | chdm lcua J_ c4
20pf 20pf 1.5pf 20pf 20pf
:[ Vol :[ vory :[ vt :[ :[
— — — volts — volts — volts — — —
B ) " Hot-plug B B
Backplane:
Termination Slot #1 Slot #3 Victim Card: Slot #5 Termination
VTouch 8
volts X1 Slot #4
. SWITCH
+
V2 A
Icard
R2
o.oo1§ O~<amps
: i
Vcard c3
volts == 27pf R1
:I: le7
Source: Slot #2
Hot-plugged Daughter Card:
Touching V+ first
11
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VDVICT in Volts

500.0M 1.200

-500.0M 800.0M

Victim Differential Signal

-1.500 400.0M
-2.500 o J v

-3.500 -400.0M T
Expanded tifne scale

260.0N 280.0N 300.0N
WFM.1 VDVICT vs. TIME in Secs

VDVICT in Volts

320.0N 340.0N
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VDVICT in Volts

400.0M

200.0M

-200.0M

-400.0M

Victim Differential Signal

Expanded time scale

260.0N 280.0N
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300.0N 320.0N
WFM.1 VDVICT vs. TIME in Secs

Tyco Electronics - a.k.a. AMP

340.0N
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VDVICT in Volts

~_ Card Makes

contact here Disturbance settles out here
400.0M 1.200 '
) )
>
4
0 800.0M \

-400.0M S 400.0M + : ‘ .
-800.0M 0

-1.200 -400.0M

Victim Differential Signal Expanded Scale

132.0N 152.0N 172.0N 192.0N 212.0N
WFEM.1 VDVICT vs. TIME in Secs
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We have another System Issue ...

When, exactly, does the disturbance occur?

This gets us into probabilities ...
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Criticality depends on - Type of Signal

synchronous
did it *hit’ the sample period?
did the edge get out of spec?
asynchronous (level sensitive)
did the edge get out of spec?
IS the magnitude great enough to cause a problem?
can the line cause a problem at that time?

€
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The net result?

A detectable error will not occur every time.
It Is very difficult to capture hard evidence.

The system works °
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What must a system developer do?

Use good design practices

minimize reflections, noise, attenuation, ...

Use Simulation and Testing

Identify possible problems and investigate them
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>

You must limit the rate at which energy Is
taken from the bus.

Resistive Tip Contacts do that.
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Modify the SCA-2 Plug .. ;
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The Hot-Plug Solution ...

Vpsrc

) VPIhD Vpvict
volts volts olts
STD_Term_CRV - Tzopf T002ns55x2 - 20pt T002ns55x2 - Tl.spf T002ns55x2 - TZOpf T002ns55x2 T002ns55x2 Term_
vp = g Vsin  Vsout 3 Vin  Vsout 3 vin - veout o vin - veout Vsin  Veout = vp
J“fg " Vdsrc by Vdhp J‘Ch‘" Vvict J—%’f
T P C‘> volts T P C‘> volts TO.Spf volts —’V P
14 111 2
Z = vin & v Vin 8 Ve Vin & Veou m Vin 8 Ve vin & Vv 5 vn 2
=58 5 T -5 -
I Vnsrc I Vnhp I ’ Vnvict
— — volts — volts — volts — — —
B - "~ Hot-plug B B
Backplane:
Termination Slot #1 Slot #3 Victim Card: Slot #5 Termination
Slot #4
% |x2
X5 - | config_1
Vsig SCSI_Driver §
Simple
Resistive
Tip Model

Source: Slot #2

Hot-plugged Daughter Card:
Touching V+ first
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VDVICT in Volts
VDVICT in Volts

November 1, 1999

Touch

Victim Differential Signal

———

RUERARRRARNY

Expanded time scale

WV

No Disturbance

98.00N 138.0N

WFM.3 VDVICT vs. TIME in Secs
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2.050 1.600

Touch

Hot-plugged Card Signal

o A A ARAAAAAAAAANAAAN AR
VT uWvwruwwwwwuwwwu

V+ Bus Signal

000000

l | 1 microsecond

99999999999999



The Hot-Plug Solution ...

Normalized Resistance Profiles
T T

0.9 - —

0.8 - —

Sample Resistance Profiles

0.2

|
600 800 1000 1200 1400 1600
microseconds
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The Hot-Plug Solution ...

Vpsrc Vphp Vpvict
X6 volts volts volts X4
X11 — X12 —_'—__l_ X14 — X15 — X16 — X17
STD_Term_CRV' Tq02ns56x2 ggpf T002ns56%2 - (2:01; T002ns55x2 - f’;‘;’fp T002ns55x2 - ngpf TOO2ns56x2 - ngpf Too2ns55x2  STD_Term_CRV
Vp I V+in V+ou 3 V+in  V+ou } V+in  V+oul q V+in  V+out) i V+in  V+oul] V+in  V+out) 18 0
J_ c5 va C14 vah Chdr Vavict J_ c8 Ji C1
10pf src 10pf P 10pf 10pf
P @ volts P @ volts 0.5pf volts P P
111 2 15
5 v 7 Vin & Veout Vin & Voo vin & veou vin € v-ou 5 Vin & Ve Vin & Ve T 2
J_ C10 J_ C16 J_ Chdrn J_ c11 J_ c4
20pf 20pf l 5pf 20pf 20pf
:[ Vo :[ voly et :[ :[
— — — volts — volts — volts — — —
} B B Hot-plug B B
Backplane:
Termination Slot #1 Slot #3 Victim Card: Slot #5 Termination
Slot #4
8 |x
X5 . RealTipModel
. SCSI_Driver @
Vsig
5
Icard
R2
0.0012 O<amps
Vcard C3
volts = 27pf Rl
Source: Slot #2 I
Hot-plugged Daughter Card:
Touching V+ first
25
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VTOUCH in Volts

120.0 900.0M

80.00 700.0M
Q
3
=
g
0
0
[}
14
4000 g 500.0M
N
8
£
(=}
4
0 300.0M

-40.00 100.00M
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First Touch Switch Signal

First Touch

Resistance Profile

Touch Gold

l

500.0N 1.500U

2.500U

3.500U 4.500U

WFM.2 VSWEEP vs. TIME in Secs
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VPHP in Volts

First Touch

V+ Bus Signal at Hot-Plug Slot

Resistance Profile

1.650 1.200
1.250 800.0M
2]
oS
>
E=
850.0M 5 400.0M
>
[a]
>
450.0M 0
50.00M -400.0M

Differential Bus Signal atVictim Slot (Shifted)
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97.00N 137.0N 177.0N

217.0N

WFM.3 VDVICT vs. TIME in Secs
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VPHP in Volts

Touch Gold

Resistance Profile

V+ Bus Signal at Hot-Plug Slot

1.650 1.200
1.250 800.0M
2
o
>
£
850.0M 5 400.0M
>
o
>
450.0M 0
50.00M -400.0M

Differential Bus Signal at;\/ictim Slot (Shifted)

November 1, 1999

2.972U

3.012U 3.052U
WFM.3 VDVICT vs. TIME in Secs
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3.092U

3.132U
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There REALLY 1S a Problem!

It Is difficult to identify (but not impossible)

... and there Is a !
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We have a product.

It is for a different bus
It Is currently under a confidentiality agreement

it will be jointly announced at
DesignCon 2000 (San Jose, CA)
Bus and Board Conference (San Diego, CA)
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Why did we make a Product for another bus
standard when we had started with SCSI?

Because we had a major customer that ...

Identified the problem in their product
worked with us to establish the solution
and 1s committed to using our product

November 1, 1999 Tyco Electronics - a.k.a. AMP 31



The product has passed Verification Testing:
Bellcore, uncontrolled environment, Mixed Flowing Gas

Durability

The product is currently in Qualification Testing:
Bellcore, uncontrolled environment, Mixed Flowing Gas
Durability
Temperature / Humidity
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The Hot-Plug Solution ...

» Tyco Electronics (a.k.a. AMP) has your
Hot Plug Solution



